Uterine malignancies account for the majority of gynaecologic cancers. Different treatment options are available depending on histology, disease grade and stage. Hysterectomy is the most frequent surgical procedure. Chemotherapy and radiation therapy (CRT) represents the preferred therapeutic choice for locally advanced uterine and cervical malignancies. Imaging of the female pelvis following these treatments is particularly challenging due to alteration of the normal anatomy. Radiologists should be familiar with both the expected post-treatment imaging findings and the imaging features of possible complications to make the correct interpretation and avoid possible pitfalls. The purpose of this review is to show the expected computed tomography (CT) and Magnetic Resonance Imaging (MRI) appearances of the female pelvis following surgery and CRT for uterine and cervical cancer, to illustrate the imaging findings of early and delayed most common complications after surgery and CRT, describing the suitable imaging modalities and protocols for evaluation of patients treated for gynaecologic malignancies.
Introduction
Uterine malignancies account for 68% of gynaecologic tumours. 1 Different treatment options are available depending on histology, disease grade and stage. Hysterectomy, performed with different approaches, is the most frequent surgical procedure. On the other hand, chemotherapy and radiation therapy (CRT) represents the treatment of choice for locally advanced uterine and cervical malignancies. Imaging of the female pelvis following these treatments is particularly challenging due to alteration of the normal anatomy. Furthermore, expected complications may occur following surgery or CRT, depending upon patient characteristics, extent and approach of treatment. 2 The most common complications of hysterectomy can be categorized as altered lymphatic drainage, infection, bleeding, genitourinary (GU) and gastrointestinal (GI) tract injury or obstruction. Fistulas, proctitis, enteritis, cystitis and insufficiency fractures can be detected in immediate and long-term post-CRT period. In this review, we will illustrate the expected post-treatment imaging appearances of the abdomen and pelvis in women with most common gynaecological cancers treated with surgery or CRT as well as the appearances and the time course of major post-surgical and CRT complications. Indications and types of surgical procedures in patients with uterine and cervical cancers will be discussed as well.
Surgery
Hysterectomy is the most common procedure performed for both benign and malignant conditions. Endometrial cancer remains the fourth most frequent diagnosis associated with this surgery, accounting for 12% to 15% of the 600,000 hysterectomies performed each year in the United States. 3 Hysterectomy, in the literal sense of the word, means removal of the uterus and it can be performed with a transabdominal, laparoscopic even robotic, or transvaginal approach. Transabdominal hysterectomy is the most invasive type. However, depending on the kind and extent of disease, surgery can be tailored. Characteristics of hysterectomy and less invasive surgical procedures in patients with gynaecologic diseases are summarized in Table 1 . Within this variety of oncologic surgical options available, it is important for the radiologist to be aware of the different surgical techniques to easily recognize possible damages following surgery. [4] [5] [6] The various types of gynaecologic surgical approaches and their most frequently related complications are shown in Table 2 .
Chemoradiotherapy
Primary CRT is used for the management of advanced cervical cancer. Adjuvant radiation therapy, consisting of brachytherapy or combined brachytherapy with external beam radiation, is used for surgically treated nodepositive cervical cancer or when surgical margins are positive. In endometrial carcinoma, radiation therapy is used following surgery in patients with disease extending into the outer myometrium or outside the uterus. In ovarian carcinoma, CRT may be used as a palliative treatment. 4 Pelvic irradiation may affect different structures, causing different complications.
Technical suggestion
The imaging methods that are considered the most suitable for the detection of post-treatment complications are shown in Table 3 . 
CT imaging protocol
For evaluation of suspected post-operative complication, the standard CT imaging protocol includes abdomen and pelvis CT scan (+/À chest) before and after intravenous administration of contrast material. The choice of the specific protocol depends of the clinical suspect and of the specific imaging objective. Unenhanced scan of the abdomen and pelvis is recommended for a better detection of blood and free air. In case of suspected haemorrhage, acquisitions in the arterial and portal phase (respectively at 30-40 s, 70-80 s following intravenous contrast medium administration) are required to identify active bleeding. For a better evaluation of bowel injuries like fistulas, CT examinations may be performed with oral contrast medium (15 mL of Gastrografin diluted in 250 mL of saline solution) to opacify the bowel. Cystography-CT is performed if bladder injuries or fistula are clinically suspected. The protocol for cystography-CT includes scan of the pelvis before and after adequate bladder distention and introduction, through a Foley catheter insertion, of diluted mixture of contrast material (50 mL of Gastrografin in 450 mL normal saline solution). 7 Image processing using multiplanar thick-slab sliding MIP or volume rendering techniques is highly recommended because it helps visualization of thin fistulas or leaks. 8 If urinary tract injuries are suspected, Urographic-CT can be useful. Urographic-CT protocol may include delayed phase images (obtained 7-20 minutes after contrast material injection) which may be the key for demonstrating a urine leak because iodinated urine increases the attenuation over time. Prone position should be considered to have a better opacification of the ureters.
MR imaging protocol
Patient must fast 5-6 hours and receive an antispasmodic drug, such as butylscopolamine bromide or glucagon, administered intravenous immediately before the exam or intramuscularly 10 minutes before the exam, in order to reduce bowel peristalsis and to improve the visualization of the adnexa and peritoneal surface. MR imaging should be at 1.5 T or 3 T for higher spatial resolution and a pelvic or cardiac array multichannel surface coil should be used. Imaging is performed with the patient in the supine position with an almost empty urinary bladder. It is not recommended that urinary bladder is distended because it increases phase ghost artefacts. Saturation bands placed along the anterior and posterior body wall fat are useful for diminishing ghosting from respiratory motion artefact. 9 Images must be obtained as follows: 
Vagina vault
In patients who have undergone prior hysterectomy, the vaginal vault can be seen as a thin, symmetrical and tubular structure hypointense on T1 and T2WI (Fig. 1) . Post-surgical fibrotic hypointense T2WI adhesions may be seen between the vaginal vault and the surrounding organs or pelvic parietal structures, altering the linear . This finding could be related to the surgical suture and it is typically early, transient and reversible, resolved by 3-6 months. In the early MR control, it is crucial to differentiate this aspect from other post-operative pathological conditions such as vaginal cuff dehiscence, which is generally associated with pelvic fluid and collections, and local recurrence affecting and infiltrating the vaginal wall. 10 On T2WI, vaginal vault recurrence is seen as loss of the linear, low signal intensity of the vaginal vault with associated high signal intensity soft tissue mass. 11 Recurrent tumour is more reliably identified on DWI and on dynamic contrast-enhanced sequences as an area of hyperintense signal on high-b-value DWI with increased and early, heterogeneous enhancement. Generally, CT is not the modality of choice for evaluation of the female pelvis due to its poor vaginal tissue characterization. The vaginal wall is hypodense and is inseparable from the adjacent pelvic structures (i.e. urethra anteriorly and anterior rectal wall posteriorly). 12 After surgery, metallic clips can be easily detected at the site of lymph node dissection along the pelvic side wall on CT.
Uterovaginal anastomosis
MRI is also applied to the follow-up of patients with cervical cancer following trachelectomy. Typical MRI findings after trachelectomy include: a fold of the posterior vaginal wall (neo-fornix), diffuse vaginal wall oedema persisting for over 1 year and vaginal wall haematomas/ submucosal fluid collections, which gradually resolve on follow-up. 13 
Post-CRT
In patients with gynaecologic malignancies treated with primary CRT, MRI is routinely used to monitor response during and at the completion of treatment.
Uterus
In patients with cervical cancer treated with CRT, the cervix and adjacent soft tissues undergo fibrotic changes, appearing diffusely hypointense on T2WI. Furthermore, the distinction between the junctional zone and outer myometrium is lost, and after 6 months, the endometrium becomes thin and hypointense on T2WI. 14 In an early post-therapy MRI exam (2-3 months), the reconstitution of the normal low signal T2WI cervical stroma was the most reliable indicator of a tumour-free post-radiation cervix. 
GU system
The bladder is the most radiosensitive organ of the urinary system. An inflammatory response with tissue oedema and hyperaemia develops within 4-6 weeks. Radiation cystitis occurs in up to 12% of cases and is dose dependent. 16 The bladder wall becomes oedematous and symmetrically thickened on CT and MRI examinations. MRI well demonstrates the bladder wall mucosal oedema characterized by high signal intensity on T2WI (Fig. 2) , enhancement of the mucosal layer on post-contrast images with a thickness of equal or less than 5 mm.
GI tract
Enteritis and colitis may occur as an early result of CRT (within 2-3 months) in 1-5% of patients. 16 Ileum is the most commonly involved part of the bowel after chemotherapy, while sigma and rectum are the most involved after RT because they receive close to the entire dose of radiation. At MRI, there is uniform thickening and enhancement of the bowel wall. Increased signal intensity of the rectal and sigmoid wall on T2WI may be seen due to their submucosal oedema. Hyperintense perirectal space on fat-saturated T2WI is a normal change after radiation treatment due to adjacent oedema (Fig. 3) . CT findings include bowel wall thickening with a halo sign, a serpentine appearance of the bowel, associated with mesenteric fat stranding and increased attenuation (from À100 to 20 HU) of the mesentery related to perivisceral oedema. 17 
Bone
Following RT, fatty changes in the pelvic bone marrow appear as areas of high signal intensity on T1WI, which can be visualized early following radiation therapy and persist for years. Later changes may be an osteopenia characterized by a diffuse decrease in bone density, better visualized on CT.
Post-surgery complications
Post-surgical complications generally may be both operative and post-operative, occurring within a few days or weeks of surgery (early complication), or they may not occur for several months or even years (late complication).
Early complications

Lymphocele
Lymphoceles are fluid-filled cysts without an epithelial lining that occur in 12-24% of patients who undergo radical lymphadenectomy and it usually is detectable 3-8 weeks after surgery. Pelvic lymphocele is believed to result from surgical transection or inadequate ligation of lymphatic vessels during lymph node dissection. The symptoms of a lymphocele depend on its size and location and whether a superinfection is present. Lymphoceles occurred most commonly in the external iliac distribution and are slow to resolve. Lymphoceles may cause compression and distorsion of adjacent structures such as bladder, rectosigmoid colon and iliac vessels with subsequent oedema and thromboembolic complications. 6 At CT, it appears as unilocular thin-walled, fluid-filled structures at imaging, without infiltration of adjacent structures, retaining lateral relationship with adjacent pelvic vessels. Negative attenuation values due to fat within the fluid are rare but are highly suggestive of lymphocele. Calcification of the wall may be seen on rare occasions. MRI shows a non-enhancing cystic mass following the course of pelvic lymph node chains, characterized by high signal intensity on T2WI (Fig. 3) , high or low signal intensity on T1WI, depending on the lipid content. The wall thickening and rim enhancement would not be expected in a simple lymphocele, and is strongly suggestive of infection. Enhancing soft tissue within lymphocele may be indicative of tumour recurrence.
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Haemorrhage and haematoma
Haemorrhage and haematoma formation occurs as complications following gynaecologic surgery in 0.2-2% patients. The incidences of pelvic haematoma and vascular injuries are not significantly different between the three routes of hysterectomy. 19 Haemorrhage can be confined to the vaginal vault, the anterior abdominal wall near the laparotomic section wound site or near the trocar sites, or can extend into the pelvis and abdominal cavity 20 originating from uterine, paracervical arteries or veins (Fig. 4 ) and in case of uterine arteries pseudoaneurysm. Most commonly, it occurs as an early complication (mean 2-22 days). Vault haematoma is a common finding in the first week following hysterectomy and has no significant correlation with surgical technique. Abdominopelvic CT is the primary imaging modality in patients with suspected post-surgical haemorrhage. An acute haematoma has a higher CT attenuation (70-90 HU) (Figs 4a, 5a) , and contrast-enhanced CT may be used to document active extravasation of endovascular contrast material in the presence of active bleeding, 21 during arterial and venous phase (Figs 4, 5) . MRI is routinely used to follow-up haemodynamically stable patients, more often in suspected subacute haematomas. The imaging appearance of blood products varies according to the age of haematoma; for this reason, it is important to know the date of surgery or the onset of bleeding. At MRI, acute and subacute haematomas demonstrate high signal intensity on T1WI and FS T1WI (Fig. 6 ). Over time, may be seen as a dark and thick peripheral rim on both T1 and T2WI, with a bright inner ring on T1WI, a finding known as the concentric ring sign. 22 The presence of air, which is seen as a signal void on MR images within the haematoma, suggests an infection. 23 
Abscess
Pelvic abscess may occur as early complication (after 5-10 days) in 10% of total and radical transabdominal hysterectomy. 4 Some of the most common infectious complications after hysterectomy are vaginal cuff cellulitis -that is unique to this procedure -and the infection of the surgical wound. 19 Abscess may be a sequela of haematoma or secondary to visceral injury to the bowel, ureters or bladder; neoadjuvant CRT may increase the probability of these complications. The appearance of the abscess may vary with its age, size and location. At CT, abscess appears as a relatively low attenuated collection with irregular and thick capsule and ring enhancement after infusion of contrast material. Common CT findings are also inflammatory fat stranding of surrounding tissues, free fluid and mass effect to the adjacent organs. Presence of air within the abscess suggests communication with the GI tract or aerobic infection (Fig. 7) . Multiplanar reconstruction of CT data is useful in documenting the extent of the collection and in identifying bowel perforation or fistulous communication (Fig. 7) . CT and ultrasound (US) are useful modalities for documenting as well as draining an abscess collection. 24, 25 Although CT imaging must be considered the first choice if an infection/abscess is clinically suspected, also MRI can provide information. An abscess is depicted as a fluid mass with thick, irregular walls, characterized by low to intermediate signal intensity on T1WI and high signal intensity on T2WI. If present, debris is seen as an underlying hypointense area on T2WI. Most specific finding of abscess is the presence of gas, seen as signal voids on MRI. 26 The thick wall and surrounding soft tissue inflammatory changes are intensely enhanced on fat-suppressed 3D-T1 gradient echo. 27 
Bowel perforation
In gynaecologic surgery, both the small bowel and the rectosigmoid colon are at risk for injury. It occurs generally in 0.1-1% of patient the first week after surgery. The prevalence of bowel injury is similar with all the three surgical approaches. 4 The damage mechanism may be thermal (during laparoscopy), direct or mechanical (during adhesiolysis) or rarely indirect (by reducing the vascularity). The small bowel is more commonly injured during laparoscopic hysterectomy, whereas the rectum is at increased risk during vaginal hysterectomy. 28, 29 The prevalence of bowel injury is higher in patients with adhesions from previous surgery, radiation therapy, during chemotherapy and in patients with history of pelvic inflammatory disease, or endometriosis. Further complications of bowel injury include peritonitis, abscess formation, bowel obstruction and fistulas. After abdominal X ray, CT is the first choice if bowel perforation is suspected. The presence of excess intraperitoneal air or persistent pneumoperitoneum after the first post-operative week is an indicator of bowel perforation. Other specific CT findings include extravasation of oral contrast material or faecal debris, focal bowel wall defects and non-enhancing segmental bowel wall (Fig. 8) . Less specific findings include bowel wall thickening, free fluid, peritoneal enhancement and mesenteric stranding. 30 Furthermore, fistulas may be seen with other colon or small bowel loops, with bladder or vagina. 31 In the early post-operative period, MRI is not indicated for the known limitations related to the long duration of the exam and the worst evaluation of intra-abdominal air.
GU tract injuries
Urinary tract injuries are reported in approximately 1% of women who undergo pelvic surgery. The prevalence of urinary tract injuries is higher following radical hysterectomy than after total abdominal hysterectomy: during hysterectomy, the vesicocervical and vesicovaginal space is dissected to separate the bladder from the cervix. Clarke-Pearson et al. reported a rate of bladder injury of 1% for abdominal, 2.1% for laparoscopic and 1.2% for vaginal hysterectomy. 19 Other studies estimate a range from 0.3% to 1.2% for abdominal, 0.2% to 8.3% for laparoscopic and 0.7% to 4% for vaginal hysterectomy. 32 A Cochrane Review found no difference in the rate of GU tract injury (bladder or ureter) based on subtype of hysterectomy. [33] [34] [35] There was an increased risk of GU (combined bladder and ureter) injury during laparoscopic hysterectomy when compared with abdominal hysterectomy and with vaginal hysterectomy. 19 Bladder and ureteral injuries may lead to urinoma, ureteral stricture and obstruction, and ureterovaginal or vesicovaginal fistula formation. Actually, urography-CT and cystography-CT are the preferred imaging methods for demonstrating ureteral and bladder injuries. Bladder laceration, which is usually recognized and corrected at primary surgery, is the most common injury. 30, 36 Predisposing factors include distortion of the pelvic anatomy by adhesions due to previous surgeries, radiation therapy, or pelvic inflammatory disease. At unenhanced CT, bladder injuries may manifest with fluid-attenuation collection surrounding the bladder within the pelvis, or with blood clot into the bladder. 30, 36 Cystography-CT signs of bladder laceration are active leak of iodinated urine and extraluminal extension of contrast material into the pelvis (Fig. 9 ) or in the surrounding organs, such as vagina. The prevalence of ureteral injuries is much higher following radical hysterectomy with lymph node dissection. Such injuries may occur due to direct trauma (a) (b) (c) during surgery or secondary to ischaemia from stripping of the periureteral fascia. 34 At urography-CT, acute ureteral injuries manifest with extravasation of iodinated urine adjacent to the injured ureteral segment. It may extend inferiorly along the iliopasoas muscle, or in surrounding structures, or rarely into the peritoneal cavity causing urinary ascites (Fig. 10) . Urine extravasates into the retroperitoneum can cause lipolysis of the surrounding fat with resultant encapsulation of urine, forming an urinoma. An urinoma is an encapsulated collection of chronically extravasated urine, typically located in the perirenal or retroperitoneal space along the iliopsoas, and associated to hydronephrosis. At unenhanced CT, urinoma usually manifests as a fluid collection with water attenuation. However, the attenuation can increase progressively after intravenous administration of contrast material because contrast-enhanced urine enters the urinoma (Fig. 11) . 37 Percutaneous aspiration and drainage may allow confirmation of the diagnosis and treatment.
Delayed complications
Bowel obstruction
Although bowel obstruction can be an early complication, it is most often seen as a delayed complication secondary to adhesions. Most frequent pathogenetic mechanisms of early obstruction are volvulus and compressive effect from pelvic haematoma or abscess. Small bowel obstruction is more common than colonic obstruction. The prevalence of bowel obstruction is higher following total abdominal hysterectomy and radical hysterectomy than after laparoscopically assisted supracervical hysterectomy. 19, 20 The prevalence of bowel obstruction is also higher in patients who have a history of radiation therapy. After abdominal X ray, CT is the primary imaging method for evaluation of suspected bowel obstruction. Multidetector CT with multiplanar reconstruction improves accuracy and confidence in identifying the transition zone and the cause of obstruction. Common CT findings include: a distinct transition point where bowel calibre changes, with dilated bowel loops proximal to the transition point and collapsed bowel distal to the transitional point, bowel wall thickening, fecaloid luminal content within the dilated loops, surrounding mesenteric fat stranding and free fluid. Conventional barium studies of the small and large bowel may be complementary to CT to assess the severity of obstruction, which has an impact on treatment. Partial small bowel obstruction with the extension of contrast material beyond the transition point is treated conservatively with observation.
Peritoneal inclusion cyst
Peritoneal inclusion cyst is defined as fluid accumulation between ovaries and peritoneal surfaces. It occurs almost exclusively in premenopausal women with a history of pelvic or abdominal surgery, trauma, pelvic inflammatory disease, or endometriosis. Failure of the abnormal peritoneum to absorb fluid from the functioning ovaries results in a loculated serous or haemorrhagic fluid collection around the ovary. US, CT and MRI demonstrate a uni-or multiloculated cystic mass ranging in size from few millimetres to 20 cm or more. Characteristic radiologic findings are cystic wall outlined by the pelvic wall, pelvic organs and bowel loops, with the ovary located either in the centre (creating a 'spider in a web' appearance) or at the periphery of the mass (Fig. 12) . Demonstration of a normal ovary within this cystic mass is the key to differentiate peritoneal inclusion cyst from other cystic pelvic masses such as ovarian cyst, paraovarian cyst and hydrosalpinx. 
Abdomino-pelvic granuloma
Abdomino-pelvic granuloma can occur as localized inflammatory reactions in response to unintentionally retained surgical material. A foreign body retained in the abdominal cavity after surgery is a persistent problem that may lead to complications, including adhesions, perforation, and abscess or fistula formation. Gawande et al. revealed that the abdomen and pelvis are the most common locations for a retained foreign body, such as sponges, instruments, and although they will often become symptomatic in the early post-operative period, it is possible for a foreign body to go unnoticed for months or even years. 38 Imaging plays a very important role in the diagnosis of abdominal granuloma, which is often an unexpected finding and is not necessarily related to the patient's symptoms. Since the advent of CT, retained foreign bodies have been recognized more easily and frequently. The appearance of retained sponges at CT is highly variable. A retained sponge is seen as a soft tissue-attenuation mass and may show a whorled texture or a spongiform pattern containing gas bubbles. Rim or internal calcification is a possible finding (Fig. 13 ).
Post-CRT complications
Early complications
GU tract complications
Severe early and delayed changes after CRT treatment may affect the bladder. In the early period, both radiation and chemotherapy can result in severe haemorrhagic cystitis secondary to necrosis of the urothelium. At imaging, there is focal or diffuse irregular thickening of the bladder wall, and decreased distensibility. Hypervascularity in the wall and bleeding vessels with intraluminal clots may be visible at enhanced CT. MRI may show parietal inflammation and oedema as high signal intensity in T2WI (Fig. 2) and can enable to distinguish focal thickness from clots which appears hyperintense on T1WI. In the chronic phase, the bladder has a small volume and cannot be fully distended due to the fibrosis, appearing as a thin band of low signal intensity on T2WI on the inner aspect of the bladder wall. 31 The distal ureters are less commonly affected by pelvic irradiation, but their involvement may cause stricture formation, resulting in hydroureter and, ultimately, hydronephrosis. 16 Fistulas with adjacent organs may occur due to ischaemic changes and interstitial fibrosis induced by pelvic RT (Fig. 14) .
Fistulas
A fistula is defined as an abnormal communication between two epithelial surfaces resulting from an injury or disease. It may connect an abscess cavity or hollow organ to the body surface or to another hollow organ. The nature of a fistula is related to the type of surgery and to any associated RT. The prevalence of fistulas is higher following radical hysterectomy -secondary to bowel or urinary tract injury -and following RT in cervical cancer 19 -secondary to fibrosis, loss of soft tissue planes and necrosis. Fistulas most commonly occur between the bladder or rectum and the vagina (vescicovaginal and rectovaginal fistula) (Figs 14, 15 ), but can also involve the small bowel. The most appropriate imaging method depends on the clinical suspect of anatomic location of the fistula (Table 2 ). CT and MR imaging are replacing conventional barium studies and intravenous urography (IVU) as the primary imaging methods for the evaluation of acquired fistulas. At CT, it is important to recognize indirect signs of fistula. These signs include the presence of air or iodinated oral contrast agent in bladder and/or focal thickening of the bladder or bowel wall. 16 Rectal administration of water-soluble iodinated contrast agent is useful for identification of enteric fistulas, while the evaluation of delayed excretory phase (obtained 7-20 minutes after contrast material injection) or cystography-CT images should always be considered for ureteral or vesical fistulas (Figs 10, 14) . Three-dimensional reconstruction of the CT data should also be standard practice to optimize visualization (Fig. 10) . MRI is especially well suited for the diagnosis of vesicovaginal and rectovaginal fistulas owing to its superior soft tissue contrast resolution. 13, 14 On T2WI, the fistulous tract may be identified as a high-signal-intensity tract with peripheral hypointense wall due to fibrosis and chronic inflammation (Fig. 15) . Enhancement of the inflammatory wall of the fistulous tract may also be visualized on images obtained following the administration of intravenous gadolinium-based contrast material. 9 It is important to consider the possibility that a fistulous tract has been caused by pelvic recurrent disease invading adjacent organs. Therefore, careful evaluation for the presence of soft tissue mass or other features of malignancy such as lymphadenopathy should routinely be performed. 9 
Delayed complications
Cervical stenosis
Stricture formation of the cervical canal is a late complication usually secondary to radiation treatment, occurring several months (3-6 months) or even years after completion of treatment. The stenosis appears as a focal T2WI hypointense stricture (<2.5 mm) with distension upstream. A frequent complication after trachelectomy, occurring in 10-15% of patients, is the isthmic stenosis, presenting with secondary amenorrhoea, pelvic pain and possible evolution in hematometra, hematosalpinx and pelvic endometriosis. MRI may show the endometrial cavity distension by haematic heterogeneous material with high signal intensity on T1WI and variable signal intensity on T2WI. 39 
Pelvic insufficiency fractures
The most common sites of insufficiency fractures are the sacrum and pubic rami. Insufficiency fractures are commonly symmetric. At CT, the fracture line is observed with bone window settings. At MR imaging, it appears as high signal intensity representing bone marrow oedema on T2WI and having low signal intensity on T1WI with the characteristic H-shaped pattern across the sacrum representing bilateral fractures of the sacral ala. 16 
Conclusions
Interpretation of the post-treatment appearances of the female pelvis can be difficult. A comprehensive knowledge of the most common findings seen after surgery, chemotherapy and radiation therapy helps in making the correct interpretation and avoiding possible pitfalls. Radiologists should be familiar with early and delayed posttreatment appearances of the pelvis, including both the modified aspect of pelvic organs and different complications specifically related to the therapy. The most common complications of hysterectomy can be categorized as altered lymphatic drainage, infection, bleeding, genitourinary and gastrointestinal tract injury, inclusion peritoneal cyst and granuloma. Post-CRT imaging plays a fundamental role in the evaluation of therapy response. Expected changes in pelvic appearance occur following CRT including proctitis, enteritis and cystitis. Complications such as fistulas and insufficiency fractures can be detected in immediate and long-term post-treatment period.
